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Objectives: To assess fistula patency and complication rates in braciocephalic elbow fistulas of both the Gracz and the side- 
to-side configuration. 
Design: Retrospective clinical study. 
Methods: Life table patency and complications of50 Gracz fistulas and 23 side-to-side elbow fistulas created between 1988 
and 1993 were reviewed. 
Results: The cumulative patency for the elbow fistulas was 84% after 1 year and 78% after 3 years. No difference was 
found between the Gracz fistula and the side-to-side lbow fistula. Stenosis was the most frequent indication for revision 
and thrombosis was the most frequent cause of fistula failure. 
Conclusion: The elbow fistula has a long patency with few complications and performs as well as wrist fistulas and better 
than the graft fistulas reported in the literature. The Gracz elbow fistula has results as good as the side-to-side elbow fistula. 
Graft fistulas should be reserved for tertiary procedures only. 
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Introduction 
The vascular surgeon is confronted with the increas- 
ingly difficult task of repeatedly establishing vascular 
access in an ageing population on permanent haemo- 
dialysis. The literature unanimously designates the 
radiocephalic arteriovenous fistula at the wrist, as 
described by Brescia and Cimino, 1 as the first choice in 
access surgery. Establishing a radiocephalic fistula in 
the elderly, however, meets specific difficulties. The 
radial artery is often sclerotic and/or  the veins are in 
poor condition due to repeated puncture or indwell- 
ing catheters. 
Recognised alternatives for angio-access are the 
elbow fistula 2-6 and the graft fistula. 7-13 We prefer as 
secondary access procedure the brachiocephalic elbow 
fistula to the graft fistula. In our 68 patients presently 
on permanent haemodialysis 48% have a wrist fistula, 
39% an elbow fistula and only 13% a graft fistula. 
Other authors, however, use the graft fistula as 
secondary access procedure, reporting a 22% to even 
80% incidence of graft fistulas in their population of 
patients on haemodialysis. 7-13 
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Since there seems to be no agreement as to whether 
the elbow fistula or the graft fistula is the best 
alternative, we have reviewed our experience with the 
brachiocephalic fistula with respect o patency, occlu- 
sion rates and complications and compared the results 
with those from the literature. 
Patients and Methods 
Elbow fistulas first described by Gracz et al. in 1977. 2 A 
transverse incision was made 1.5 cm distal to the 
antecubital crease. The cephalic vein and the median 
cubital vein were dissected locating the perforating 
branch of the antecubital venous system. The bicipital 
aponeurosis (Lacertus fibrosis) was incised (Fig. 1). 
The brachial artery and its concomitant deep vein 
were exposed. The part of the deep vein where the 
perforating branch enters was excised (Fig. 2) and cut 
along its axis to form a venous patch. The perforating 
vein was dilated gently, rendering possible valves 
incompetent. A side-to-end artery-to-vein anastomosis 
with the brachial artery was constructed using the 
excised part of the deep vein as a venous patch (Fig. 
3). If the perforating branch had a large diameter ( > 5 
mm) the perforating vein was anastomosed directly 
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with the artery without the patch, limiting the 
anastomosis to 6-8 ram. 
If the calibre of the perforating vein was too small 
( < 2.5 mm) it was ligated and the brachial artery and 
cephalic vein mobilised to construct a side-to-side 
fistula of 8 mm diameter as first described by 
Cascardo et aI. (Fig. 4). 3 Radiocephalic wrist fistulas 
were created in a side-to-side configuration between 
the radial artery and the cephalic vein, followed by 
ligation of the distal cephalic vein resulting in a 
functional side-to-end configuration. All arteriove- 
nous fistulas were created under either local or 
regional anaesthesia. 
Between 1988 and 1993 we created 73 elbow fistulas 
in 68 patients: 50 were of the Gracz configuration and 
23 were side-to-side brachiocephalic fistulas. In 39 
patients it was the first fistula and in 34 patients a 
secondary procedure. There were 32 males and 36 
females with a median age of 61 years, ranging from 
17 to 85 years. In the same period a total of 364 
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Fig. 1. The cephalic vein and the median cubital vein are dissected, 
locating the perforating branch. The bicipital aponeurosis  incised. Fig. 3. The Gracz fistula. The brachial artery is anastomosed side-to- 
PB = Perforating Branch; BiA -- bicipital aponeurosis; BA = bra- end to the perforating branch, using the excised part of the deep 
chial artery; RA = radial artery; UA = ulnar artery, vein as a venous patch. 
I I I E . .  . I . ,  
| | ~ I | I 
I | I I I I 
I | 
I | S | I | I | 
• I | | I I I  i 
I I I I I I |  | 
' I :  
• t I E l  IS  I I 
I I I I  • I • I I  
.. . I.., / 
Fig. 2. The brachial artery and its concomitant deep vein are Fig. 4. The side-to-side fistula. After mobilising the brachial artery 
exposed. Part of the deep vein is excised and an arteriotomy of 8 and the median cubital vein a side-to-side fistula with an anastomo- 
mm is made in the brachial artery, sis of 8 mm is constructed. The perforating branch is ligated. 
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operative fistula procedures was performed, including 
181 wrist fistulas, 23 PTFE graft fistulas, five saphe- 
nous vein graft fistulas, 36 fistula corrections, 22 
thrombectomies of fistulas and 24 fistula ligations. 
Fistula survival was calculated using life table 
analysis. Fistula failure and patency related to fistula 
type were assessed by means of the Fisher exact est, 
the %2 test and the log-rank test. 
Results 
In the 73 elbow fistulas created between 1988 and 1993 
there were three primary failures within 14 days; two 
of the Gracz type and one of the side-to-side config- 
uration. Figure 5 shows 3-year total patency (includ- 
ing revisions) life-table curves of the Gracz versus the 
side-to-side fistulas. There was no significant differ- 
ence between the two curves (log-rank test). Overall 
patency including revisions of all elbow fistulas was 
84% after 1 year and 78% after 3 years. 
Differences between revision and failure rates of the 
Gracz and the side-to-side fistula did not reach 
statistical significance (Fisher exact est). 
Indications for revision are listed in Table 1. The 
most frequent reason for revision was thrombosis, 
occurring in four Gracz fistulas, twice due to venous 
stenosis, twice without apparent cause. Two Gracz 
fistulas were revised because of low fistula flow, once 
because of arterial stenosis and once because of 
venous tenosis. Low flow due to anastomotic stenosis 
indicated revision in one side-to-side fistula. Venous 
hypertension ecessitated ligation of the distal 
cephalic vein in one Gracz fistula. One Gracz fistula 
Table 1. Indications for fistula revision 
Type of fistula 
Gracz Side-to-side 
Indication for revision n = 50 n =23 
Thrombosis 
Due to venous tenosis 2 0 
Unknown cause 2 0 
Stenosis with low flow 
Venous tenosis 1 0 
Arterial stenosis 1 0 
Anastomotic stenosis 0 1 
Excessive flow/banding 1 1 
Aneurysm 1 0 
Venous hypertension 1 0 
Total 9 (18%) 2 (9%) 
developed a very high flow and subsequently a 
venous aneurysm. The aneurysm was corrected but 
persistent high flow with palpitations necessitated 
additional banding. One side-to-side fistula needed 
banding due to excessive flow with palpitations in the 
arm and neck besides venous engorgement of the arm. 
Neither of these two patients had cardiac failure or 
distal ischaemia. 
Problems leading to fistula failure are listed in Table 
2. Thrombosis was the most frequent reason for failure 
and occurred in seven fistulas. Venous stenosis led to 
the loss of one Gracz fistula and one side-to-side 
fistula. Venous hypertension necessitated ligation of 
the fistula in two Gracz fistulas. One side-to-side 
fistula occluded ue to infection. There was no fistula- 
related eath. 
No relationship was found between occlusion, 
fistula patency and concomitant diseases including 
cardiovascular disease, hypertension and diabetes 
(Fisher's exact est). 
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Fig. 5. Three-year patency (including revisions) of Gracz fistulas 
(n = 50) and side-to-side fistulas (n =23). Numbers on lines are 
fistulas at risk entering the next interval, 
Discussion 
Very good patency rates with a low complication rate 
were achieved using elbow fistulas. In our clinic we 
prefer the brachiocephalic f stula using the perforating 
Table 2. Causes of fistula failure 
Type of fistula 
Gracz Side-to-side 
Cause of failure n = 50 n-- 23 
Thrombosis 6 1 
Stenosis 1 1 
Venous hypertension 2 0 
Infection 0 1 
Total 9 (18%) 3 (13%) 
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vein of the antecubital venous system as described by 
Gracz. 2 In this fistula the anastomosis is pro- 
tected against raumatic puncture by its deep position, 
while the size of the perforating vein prevents high 
flow, which might lead to heart failure and/or distal 
ischaemia. Furthermore, a side-to-end configuration 
has better flow characteristics than a side-to-side 
configuration. 4"5 
The Gracz fistula, however, did not perform better 
than the side-to-side lbow fistula. The protected eep 
position of the anastomosis and the side-to-end 
configuration of the Gracz fistula are obviously more 
theoretical than practical advantages. The side-to-side 
configuration is reported to carry a high risk of high 
output cardiac failure and distal ischaemia due to 
arterial steal, s'7 In this series, no fistula revision was 
required because of cardiac failure or arterial steal, 
probably because we strictly limited the size of the 
anastomosis to 6-8 mm. Two patients with a Gracz 
fistula, however, complained that the hand of the arm 
that carried the fistula during haemodialysis was cold 
and painful. These complaints were relieved by warm 
towels around the hand during dialysis. Banding of 
the fistula for excessive flow was undertaken only 
once in a Gracz and once in a side-to-side lbow fistula 
because of venous aneurysm or venous 
engorgement. 
Our elbow fistulas had a 3-year cumulative patency 
of 78%, which compares well to the literature. Dunlop 
reported a 3-year patency of 50% in elbow fistulas, 
while others reported a 3-year patency of 45% to 60% 
in wrist fistulas, s-~ 
Graft fistulas created by interposition of PTFE have 
a high incideflce of thrombosis, infection and pseu- 
doaneurysm formation. Palder reported a 3-year 
patency of 60% in 166 PTFE graft fistulas, but 223 
revisions were required to achieve this. s Winsett 
reported a 3-year patency of 70% in his 124 primary 
PTFE graft fistulas, but of 202 primary and secondary 
PTFE graft fistulas there were 171 complications 
including seven fistula-related deaths. 7 Zibari 
reported 154 complications in 166 PTFE graft fistulas, 
compared to only 28 complications in 160 wrist and 
elbow fistulas. Patency of the PTFE graft fistulas was 
only half the patency of the wrist and elbow 
fistulas. 9
There was a high rate of concomitant diseases in our 
dialysis population, but like Zibari we found no 
influence of concomitant disease on fistula outcome. 9 
In conclusion, our results show an equally good 
performance of the Gracz fistula and the side-to-side 
elbow fistula. In our experience the elbow fistula is 
comparable to the best patencies reported for wrist 
fistulas. 
When the radial artery is sclerotic or the epifascial 
veins at the wrist are in poor shape, the vascular 
surgeon should not attempt o create a wrist fistula. 
We recommend a liberal indication for the use of the 
elbow fistula of either the Gracz or the side-to-side 
configuration, with care to limit the size of the 
anastomosis. 
An elbow brachiocephalic fistula should be the 
procedure of choice for secondary access, while graft 
fistulas with PTFE or saphenous vein should be 
reserved for tertiary procedures only. 
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